Japanese Society for Horticultural Science (JSHS)

B4 (J. Japan. Soc. Hort. Sci.) 68(2): 373-383. 1999.

TERERERIRIC L B =& v F Y O BE S L UREANE RIS O o & 2 O #T

-3 5 R B S

SERSEWRIEFE 514-8507 =EEET BiRET 1515

Analysis of Varietal Differences in Self- and Cross- Incompatibility Reactions of Japanese Pears
Using Stylar Culture Technique
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Summary

Varietal differences of pollen tube growth among self-, cross-incompatible and cross- compatible
pollinations were investigated by semi vitro assay using detached styles in Japanese pear (Pyrus
serotina Rehd. var. culta Rehd.) cultivars.

Among the 52 self- compatible and -incompatible cultivars, the pollen tubes grew in considerably
different ways. The percentages of styles with protruding pollen tubes from the basal cut end ranged
from O to 47. Pollen tubes of ‘Shinsetsu’, Nihonyamanashi, self- compatible ‘Osa - Nijisseiki’, and self
-compatible strains obtained from ‘Osa- Nijisseiki’ grew well, and those of ‘Okusankitsu’, ‘Yasato’,
‘Kikusui’, ‘Nijisseiki’, and ‘Kisui’ did intermediately, whereas pollen tubes of ‘Shinsui’, ‘Chojuro’,
‘Kimizukawase’, ‘Hohsui’, ‘Kohsui’, and ‘Kohzo’ grew poorly. Similar tendencies were observed
when the number of pollen tubes protruding from the basal cut end among cultivars was counted.
Generally, pollen tubes of cultivars derived from ‘Nijisseiki’ grew better than did those of ‘Kohsui’
and ’Shinsui’, indicating that the rate of pollen tube elongation of cultivars is a heritable character.

In cross-incompatible and -compatible pollination combinations, the pollen tubes grew quite
differently, depending on the parental combinations. The percentages of styles with protruding pollen
tubes from the cut end ranged from 0 to 40 in cross - incompatible combinations, and from 26 to 97 in
cross— compatible ones.

By using excised styles shortened to 1/2 or 1/3 of the original length, the percentage of styles with
protruding pollen tubes from the cut end improved. The growth of self- and cross-incompatible
pollen tubes became much better so that the promotion patterns were classified as follows: 1) tube
elongation becomes better as the style is shortened; 2) tube elongation becomes better but there are no
differences between 1/2 and 1/3 reduction in style length; 3) pollen tube elongation becomes better
only in the 1/3 style length, and 4) no change was found. These differences indicate that the inhibition
of pollen tube growth occurs in different parts of the style among respective cultivars.

Key Words: Japanese pear, pollen tube growth, self- incompatibility, style culture, varietal
difference.
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Table 1. Varietal differences in fruit set after self - pollination in the Japanese pear (Data from Asami Y., 1935).

. Tested duration No. of . Average of
Cultivar Researcher Orchard (years) flowers tested % of fruit set fruit set (%)
Okusankitsu Hoshino Sapporo 4 229 11.6

Chosen 2 95 9.5
Kikuchi Tokyo 1 360 24.7
Kanagawa 2 91 55
Tottori 2 29 27.6
Nagai Okitsu 3 720 18.2
Ushigoshi et al. Fukuoka 4 343 0.9 15.2
Nijisseiki Kikuchi Tokyo 2 380 16.3
Kanagawa 5 401 8.5
Tottori 2 64 31
Ushigoshi et al. Fukuoka 3 355 0.0 8.3
Doitsu Hoshino Sapporo 2 75 4.0
Kikuchi Tokyo 2 599 4.7
Kanagawa 1 38 0.0
Tottori 2 50 10.0
Ushigoshi et al. Fukuoka 2 52 1.9 4.6
Seiryu Ushigoshi et al. Fukuoka 1 25 4.0 4.0
Meigetsu Kikuchi Chosen 2 95 6.3
Kanagawa 3 146 2.7
Tottori 2 52 11.5
Nagai Okitsu 3 1133 34
limori Fukuoka 1 49 0.0 3.7
Ichiharawase Kikuchi Kanagawa 1 24 0.0
Tottori 2 62 4.8 35
Bartlett® Tufts and Philp America 7 7822 35
Ushigoshi et al. Chosen 1 15 6.7
Fukuoka 2 140 0.0 34
Wasekozo Kikuchi Kanagawa 2 110 1.0
Tottori 2 88 5.7 3.0
Imamuraaki Kikuchi Tokyo 2 405 35
Kanagawa 3 270 0.0
Tottori 2 64 0.0 1.9
Akaho Kikuchi Tokyo 2 436 23
Kanagawa 2 106 1.9
Tottori 1 41 24
Nagai Okitsu 3 334 0.0 1.7
Kohzou Kikuchi Tokyo 2 284 1.8
Kanagawa 3 276 0.0
Tottori 1 45 0.0 0.8
Shinchuu Hoshino Sapporo 4 265 0.8
Kikuchi Tokyo 2 545 0.7
Kanagawa 2 163 0.0
Tottori 1 45 2.2 0.7
Chojuro Hoshino Sapporo 6 285 11.2
Chosen 2 95 0.0
Kikuchi Tokyo 6 964 0.0
Kanagawa 3 354 03
Tottori 2 65 0.0
Nagai Okitsu 3 3300 0.0
Ushigoshi et al. Fukuoka 5 435 0.0 0.6
Yali¥ Ushigoshi et al. Fukuoka 2 160 0.0 0.0
Tuli¥ Ushigoshi et al. Fukuoka 3 285 0.0 0.0

? European pear.
¥ Chinese pear.
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Fig. 1. Excised styles with protruding pollen tubes (A, B and C) and one without protruding tubes (D).
Percentages of styles with protruding pollen tubes and the number of pollen tubes which protruded were

counted in this experiment.

A: Chojuro X Nijisseiki, B: Shinsetsu X self, C: Yakumo X self, D: Shinsui X self.
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Table 2. The Source of cultivars used in the present experiment.

No Cultivar S-genotype Source

1 545-135* SSmssma Exp. Farm Tottori Univ.

2 54S-168* CARS Exp. Farm Tottori Univ.

3 54S5-213* SSmsSma Exp. Farm Tottori Univ.

4* Osa”" S, S°™ Exp. Farm Mie Univ.

57 Shinsetsu ? Exp. Farm Mie Univ.

6° Nihonyamanashi ? Exp. Farm Mie Univ.

7 Bartlett ? Exp. Farm Mie Univ.

8 54S-102" S48,°ma Exp. Farm Tottori Univ.

9 Okusankitsu S5S; Exp. Farm Mie Univ.
107 Yasato ? Mie. Agr. Res. Cent.
11% Kikusui S, S, Exp. Farm Mie Univ.
127 Nijisseiki S, S, Exp. Farm Mie Univ.
13Y Kisui SsSs Mr. Matsunaga’s orchard, Shizuoka
14 Suisei S S, Exp. Farm Tottori Univ.
15 Rokugatsu S: S, Exp. Farm Tottori Univ.
16 Kiyosumi' S4Ss Exp. Farm Tottori Univ.
17 Gion S, S, Exp. Farm Tottori Univ.
18 Wasekozo ? Exp. Farm Tottori Univ.
19 Matsukaze ? Exp. Farm Mie Univ.
20 Seiryu S; S Exp. Farm Tottori Univ.
21 Suishu ? Exp. Farm Tottori Univ.
229 Shinko ? Exp. Farm Mie Univ.
23 Ichiharawase S1Ss Exp. Farm Tottori Univ.
24 Miemamenashi ? Exp. Farm Tottori Univ.
25Y Shinsei ? Mie. Agr. Res. Cent.
26 Yali ? Exp. Farm Tottori Univ.
27 Akaho Si S, Exp. Farm Tottori Univ.
28 Meigetsu S S Exp. Farm Tottori Univ.
29 Doitsu S S, Exp. Farm Tottori Univ.
30 Gold®’ S, Sy Mie. Agr. Res. Cent.
31 Yakumo S Sy Exp. Farm Tottori Univ.
32 Shinchuu ? Exp. Farm Tottori Univ.
33Y Tuli ? Exp. Farm Mie Univ.
347 Imamuraaki S, Sg Exp. Farm Mie Univ.
35 Akemizu ? Mie. Agr. Res. Cent.
36 Suzuki’ ? Mie. Agr. Res. Cent.
37 Chosenmamenashi ? Exp. Farm Tottori Univ.
38° Hakko S4Ss Exp. Farm Mie Univ.
39° Chikusui (S3S47) Mie. Agr. Res. Cent.
40 Aikansui S4 S5 Mie. Agr. Res. Cent.
41 Choju S2857) Mr. Sawai’s orchard, Hisai
427 Shugyoku S4Ss Mie. Agr. Res. Cent.
43 Seigyoku S35, Exp. Farm Tottori Univ.
44 Kozo ? Exp. Farm Tottori Univ.
45° Kohsui S4Ss Mie. Agr. Res. Cent.
46¥ Hohsui ? Exp. Farm Mie Univ.
47 Kimizukawase (52857 Exp. Farm Tottori Univ.
48" Atago S2Ss Exp. Farm Mie Univ.
49* Chojuro S, S3 Exp. Farm Mie Univ.
50” Shinsui S4Ss Exp. Farm Mie Univ.
51 Ida" ? Mie. Agr. Res. Cent.
52¢ Niitaka ? Exp. Farm Mie Univ.
53 Taihaku S4 S5 Exp. Farm Tottori Univ.
54 Waseaka S4Ss Exp. Farm Tottori Univ.
55Y Tama S4Ss Exp. Farm Mie Univ.
56 Shinseiki S3S, Exp. Farm Mie Univ.

? Both flowers from cut branches and orchard trees.

¥ Flowers opened on cut branches.

* Self- compatible progeny of Osa- Nijisseiki X self.

¥ Osa - Nijisseiki.

¥ Bud mutant from Nijisseiki.
U Self - compatible progeny of Osa- Nijisseiki X Nijisseiki.

' Bud mutant from Shinsui.

$ Gold Nijisseiki.

" Bud mutant from Kohsui.

9 S- genotype was established in the previous
paper (Hiratsuka et al., 1995).
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Fig. 2. Varietal differences in percentage of styles with protruding self pollen tubes among full-, half- and one third- length styles.

Vertical bars indicate SE. z; Not tested.

1=545-135; 2=54S-168; 3=54S-213; 4=0sa- Nijisseiki; 5=Shinsetsu; 6=Nihonyamanashi; 7=Bartlett; 8=54S - 102; 9=Okusankitsu;
10=Yasato; 11=Kikusui; 12=Nijisseiki; 13=Kisui; 14=Suisei; 15=Rokugatsu; 16=Kiyosumi; 17=Gion; 18=Wasekozo; 19=Matsukaze;
20=Seiryu; 21=Suishu; 22=Shinko; 23=Ichiharawase; 24=Miemamenashi; 25=Shinsei; 26=Yali; 27=Akaho; 28=Meigetsu; 29=Doitsu;
30=Gold Nijisseiki; 31=Yakumo; 32=Shinchuu; 33=Tuli; 34=Imamuraaki; 35=Akemizu; 36=Suzuki; 37=Chosenmamenashi; 38=Hakko;
39=Chikusui; 40=Aikansui; 41=Choju; 42=Shugyoku; 43=Seigyoku; 44=Kozo; 45=Kohsui; 46=Hohsui; 47=Kimizukawase; 48=Atago;

49=Chojuro; 50=Shinsui; 51=Ida; 52=Niitaka
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Fig. 3. Varietal differences in the number of self pollen tubes which protruded from full-, half- and one third - length styles. Vertical

bars indicate SE. z; Not tested.
Cultivars in the figure correspond to those in Fig. 2.
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Fig. 4. Varietal differences in percentage of styles with protruding cross - incompatible pollen tubes among full -, half- and one third-

length styles. Vertical bars indicate SE.

1=Nijisseiki X Kikusui; 2=Gold Nijisseiki X Kikusui; 3=Nijisseiki X Osa— Nijisseiki; 4=Gold Nijisseiki X Nijisseiki; 5=Kohsui X
Kiyosumi; 6=Kikusui X Gion; 7=Nijisseiki X Gion; 8=Nijisseiki X Rokugatsu; 9=Kikusui X Nijisseiki; 10=Kohsui X Hakko;
11=Gold Nijisseiki X Osa- Nijisseiki; 12=Kikusui X 54S-168; 13=Nijisseiki X 54S-102; 14=Kikusui X Rokugatsu; 15=Kohsui X
Shinsui; 16=Shugyoku X Hakko; 17=Nijisseiki X 54S-135; 18=Taijhaku X Kohsui; 19=Waseaka X Kohsui; 20=Shinsui X Tama;
21=Kikusui X Osa- Nijisseiki; 22=Kikusui X Gold Nijisseiki; 23=Hakko X Kohsui; 24=Chikusui X Shinseiki; 25=Shinsui X Hakko;
26=Seigyoku X Chikusui; 27=Shinsui X Kohsui; 28= Nijisseiki X Gold Nijisseiki; 29=Shugyoku X Kisui; 30=Chojuro X Seiryu;

31=Kisui X Kohsui; 32=Kohsui X Tama.
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Fig. 5. Varietal differences in the number of cross- incompatible pollen tubes which protruded from full-, half- and one third - length

styles. Vertical bars indicate SE.
Combinations in the figure correspond to those in Fig. 4.
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E12, 13 TEDZVEAEE

9) ‘HK < NFE, (10) ‘B x ‘N\F, (14) ‘H
B X N\F, (24) ‘BH x ‘WA, (30) ‘HK x HEK.
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Fig. 6. Varietal differences in percentage of styles with protruding cross- compatible pollen tubes among full -, half- and one third—
length styles. Vertical bars indicate SE.

1=Kikusui X Hohsui; 2=Kisui X Kikusui; 3=Kisui X Hohsui; 4=Tuli X Hohsui; 5=Kikusui X Okusankitsu; 6=Kikusui X Shinsei;
7=Atago X Hakko; 8=Hakko X Hohsui; 9=Kikusui X Hakko; 10=Chojuro X Hakko; 11=Niitaka X Hakko; 12=Yasato X Hakko;
13=Niitaka X Hohsui; 14=Shinsei X Hakko; 15=Kohsui X Chikusui; 16=Kohsui X Hohsui; 17=Shinko X Hakko; 18=0sa - Nijisseiki
X Kikusui; 19=Chikusui X Hakko; 20=Hakko X Chojuro; 21=Tuli X Chikusui; 22=Chojuro X Kikusui; 23=Tuli X Hakko;
24=Choju X Meigetsu; 25=Chikusui X Hohsui; 26=Chikusui X Tuli; 27=54S- 135 X Nijisseiki; 28=Chikusui X Kikusui; 29=Shinsei
X Hohsui; 30=Chikusui X Kisui; 31=Chojuro X Tuli.
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Fig. 7. Varietal differences in the number of cross- compatible pollen tubes which protruded from full-, half- and one third- longth

styles. Vertical bars indicate SE.
Combinations in the figure correspond to those in Fig. 6.

)L AEMT 518 » TIEMBEHEERIEL T 54
L4

(1) ik’ x ‘&K, (3) ‘EK x ‘&K, (6) FK x
R, (11) ‘& x ‘N\FE, (12) N8B x 'N\FE #hét
EDIKESOHEE.

5 =

FERICBVT, kY OHEZRBROILHE M
Bid, RECHARICI-THELIRLAZLMREN
7z. Terami (1937)iz =+ > + L HAHED BFZHEDTE
MEHREEBEL, MEELEBMMNGEICL-TRELS
EERHTVE. Lol, BFTOERTHY, {EH
EMENREOHKBETI ST\ (Hiratsuka 5, 1982) 2
LAZERT S L, BEREZEMIIK I A{EHEMED LIEM
EZRL L OPEBICT ELENRD B.

BR(1935) itk » TRE W=k U+ Y BEOARS
MERORER (B 1% ) LFERO BRZHEOIEHEM
E(E23K)2h#T 2L, AFKET I RBRARS
BROMEHEBRIBOMERIICS 2 2 L@ SN,
THAbL, BCHETImES LTI B=EE, “+
e, MR, HFRE, A, WEE4, N—-LbtLy
N, ‘BEZERE BH0 (B1R), FERTIZ - L
v I, BeEE B LU TR QR EHESBOGS
& CRAEERE L OCEHW IHEBNBOSEICBL, TR
BA, HA LU WM& 3HREOSETH 1. —

H, ENZEAERD S NEHED ‘Y- =", ‘¥ —
U=, RHER, CES, CER (B 1R)OTIERERER
U= WHRRRE, CER & Y- = &R
BOAIKEL, BT & FE& 3B TEORETH
o, T, KEROIEER VI THEHEMEDOR
Vi, BRZMICLARERLBOAEEIRE O
fo. ‘BHER ORTEEEA% 1~8 A & TE X - EE (Hirat-
suka 5, 1985)izH6W T, TEED S OIEMEHBAREFE
RLEOBRIEEBREROBEM LR >TVE. 20D
FLREIAE TS 25, BAERENERESE LT
BICRE 256, FERTHOOWIEREMR LFEER
EDOBENABHREIC R A R[RE b H B L Bbhb. fE-
T, {EEEEEEIC XM EHRELEELOMYEETR
Trdilid, SREEDOEREFITL TT-> THRET 246
HiHAHS.

=R+ ORBEAHMEHIZ, BROIEHELHEN
BTtk 3ZREETHY, BENFICEET
FEMMIIfEHETH 3 (Hiratsuka 5, 1982). 2D &%
EZRThiE, FERTAD SN HEZHEOIER S
BEoMEMZR, ThEhoLEICk 2 AFANEH
DHIDOGBHELEL SN, —FK U+ Y RELXHER
FEHOBEITL > T 2D 7 IV — FiIZ ANl
LRbhi. EHEAIC, EEYNE» SERENHIE L
FAEREDRIEH 30% L L& BRAMAKOH/ IV —F
(HE, BLUBKMEHOMTE - B#), 20~30% %
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FRS V-7 (CBR=EE, AR, HK, THHE L)
BLUO20%UTFABNZ V=T (K, EK, BE
BA CBHER, Pk BE)ESHHUL. BREERE
IR 2 &, 8L T THE RO SEIRATE
55<, K, FoK HRODmFETIEARE A E O ER
BHote. ZOIENS, FEHOETBILERIZENL
O EEEINK. 5%, BV -TIIRSEhic B
DVTHEROREEIT, AHEHOES ORELIT
IWNENS B.

TEELEH U, BRINAHSEOBRZIMICE
JAIEMERBRERIGEICIL - TEE-TEY, LD
MDY A FIKFITER., hoDRBREIR, EERN
2k 2 BROEMEHE LN T 2 MBI REREZED
» % (Terami, 1937) 1cH B S hic. T4bb, 6k
PEMET I EENEHERN G mEIE, EhEN
TERER T LB — I M ENH =20 5 wfE, B2
T B LI ERMEST B, TEAERE 12, 13 TIEHNE
HERFRIZZE AL O RIS TERE T S A 2 MHIEAL, TEAE
£ 13 THERN ST 2 @I I FHIEeL, £
U THERE A 54 L T HTEmEmRICELO VR, £
& UTHBEIERD TEOHBEE 2 EFENIcEA LTt
IO FHEE (%K, N—bLy M REDEHE 1/1
TIEHEREO BV GHE )PIIFIRIGICEEL TS &&
ZhiE, ZOBRBORPITETSH 3.

REATEHER I VT, ZOMEEBIZL - THE
BEMEIIZE LR -7, Lo aiciE, —+
i 1 K, B, RPN T NI s &
ERBEULBACRShS L5, EENR—RETH
M ENRL 2 LIENEMENRL > . T, T+
e & TV PR B LU TR & K
WEDHAEED L HIL, EFRMETEMEMEIINT
DENRTIHONBBEDH 1. ThoDI &S, K
HEAMEGHA IS O T HEME OB O mEEZENH
Zb0LEZONK. —F, {EEAEHETIZEICLS
EHEOHEREDENL, HEZWHOBA LREICS
Fanilidro, REAMEHICEOTHZOMHAE
bl & » TIEHEMRINFIEMALNRIL 2 &0 5 EXD
KEHZAEHORELR S TIREZbDEEZIONS.

REFE (B6, TR LUCHFEMEZH (2, 3K;
RS 1,2,3,4,8)Tid, [EHEAUIRT 2 HELLTE
WEREA RO e A EREME (ERE IMBEER, HE
TEHEH)DBOWBENE M - e, TOREIZDNTIL,
UFTo ks icBRani. $Hbb, FORIRLILED
EREEMAEZHOBHE IR 1/1 TOEmE HBEER
PEEALDOHAETO0 DL EEEL, TEEE 12, 13
TOHBREERIATIEZN (B2 4K ) LN THEE
PDEkicEh-1. 20, TEHE%EEMET 5 LEHEOZAL
REPHHEROERTOEL, FIEHAEDLYE TR
E /1 0{tmEdErEN TS0, 8L ftkTo

EHERELHEMICHHINTEEINI O LED
h3. KEMESZH (BOR)ItEThH, TOHEEIC
X o TIEMBEHBRIEERIZ26~97T B L H KERBIF 5D
XERLIE., EOLHIBFERTI OV LBENEL S
DOMMZDNTI, SBROMFICHFL DT NITE S0,
TR, XESEMO SEXMNBEZTFORFERE L
BEHREOBBIIODLVTRILTAK. BOROEA
SH0HT, MiELEE LICSEEZFRNBESMNIZH
TWAHAEEERBOEUTEHFUALER, SERTHE
BBEETHZOEEEHENRBSAERMER L. T
Wbb, LBREZFH2EDEE (BFMEREOHEZ
B ) oitkE HERIERERIT 41 £ 2 %(F5ME+ SE), 1@
HFEOMESETIEIO60+ 10 %, HBHEEZEFHEOLEEIZ
66 £8 % &5 -7,

BHRICE, AAORETFI/EEOHEITEROTEN
DARE LB, [EHEDEREBIIERETS. 20
Z Eid, TEAENTEROEK L IEME £ 5 U /2 Hirat-
suka 5 (1991) DFERIC L > TRENW TS, Lal, &
BHIC 2 e 20T 5 & ek L ERIC 500 &L Lo FE
BEDMRATEIENS (F—7EK), EHOEHRIR
METH - THIENICB Y AEHEREOZRIZERKR
IRFENRAOhLEh- b0 EBbN B, —F, bR
BRIC L 2HE - AFEOHEPATAHDOIETTDHE
EiiE, EREEUV1IA2#5XETHS EHERINK.

AEBRFERI, TEHEEEICLZ25°CTToRERD
EHEMELZEBRLLLOTHY, S%EL - EESR
HTTORELMLETHAH. UBHE AHEHEOH
SOMBRIZELEFENOS Y vV BEREDHEKRIZD
WTHRERTH .

wm =

=R v F VY DOBREY, KEAHNEZHE L UE%
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EEFERE LI
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L 0H & RIEEE 1/1T0~4T% %R L. (%S
HEORVWHEE LT, FE, AFMNEHD ‘Bx 2+
i BT b e hoBoh - BFMEAHD
T D -t Fio, PEMREEE LT BM=F, N\E,
HK, TR, BEK B, BHTIHEREHED
BomiEicid gk, BHE, ‘BEEAL, Bk, K,
R WEND -7 LT, TR BkoSHER
TEHERENRC, EK 2 FK BHROLETIIEN
ST ENS, TORHERIBENEEEEZ Shi.
REAFEZHEFEZIHICH TS, thEmER
BAOIHARICE > TRES R - 12 TEREE 110854
oYY O& v IEHELNHB L TEROR AR, FRE64
44T 0~40 %, MEHEET26~97 % TH - 1-.
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